Introduction
Northwest Airlines began to develop the training of airline pilots as crews by about 1975 (Hawkins, 1987) . The idea of crew resource management evolved from studies conducted by NASA researchers in the 1970's that attempted to determine the factors underlying air carrier accidents.
The FAA reports that interviews with airline pilots indicated that a consistent component in accidents was what pilots perceived as inadequate training in crew coordination (Driskell & Adams, 1992) . This finding led to research such as RuffelI-Smith's (1979) simulation study which found that crew coordination was significantly related to safety. Specifically, most problems were related not to technical knowledge and skills, but to breakdowns in crew coordination (Smith, 1994) .
Statistics from 1959-1989 on the causes of airline accidents indicate that over 70% of worldwide public transport accidents were due to flight crew error (Helmreich & Foushee, 1993) . Billings and Reynard (1981) found that over 70% of a large group of incidents they analyzed that were anonymously reported to the Aviation Safety Reporting System (ASRS) contained evidence of errors in information transfer, the most common (37% of the incidents) being failure to initiate communication.
Findings such as those above led to the 1979 NASA/Industry Workshop on Resource Management on the Flight Deck, which converged the efforts of NASA, the military, and the commercial airline industry to address these issues (Driskell & Adams, 1992) . The FAA also recognized the value of CRM training and changed the Federal Aviation Regulations (FARs) regarding crew proficiency training, thereby approving CRM/LOFT training sessions as a substitute for certain crew proficiency checks (Driskell & Adams, 1992; Hawkins, 1987) . The FAA further projects that CRM may one day be a requirement in all aircrew certification programs (Driskell & Adams, 1992 ).
Line-Oriented Flight Training
LOFT is a component of CRM training in which pilots teamed together as flight crews fly realistic real-time scenarios in a mission-oriented simulator and use CRM principles to complete the flight successfully (Foushee & Helmreich, 1988; Smith, 1994) . The development of LOFT is credited by Hawkins (1987) to the realization that it is not sufficient to look at individual proficiency alone for skills that need to be practiced in group activities (Smith, 1994) . In the cockpit, overall performance is the outcome of the interaction of crew members, including their communication, coordination, and workload management (R. K. Dismukes, personal communication,
September 19, 1995); therefore, team proficiency needs to be assessed.
The purpose of the LOFT in CRM training is to allow flight crews to work together as teams to solve problems that occur (Hawkins, 1987) . In the LOFT, as human and equipment errors occur there is no intervention. They are allowed to occur just as they are on a real flight, and it is up to the crew to manage their resources effectively to resolve the errors. The goal of the LOFT is to improve the effectiveness of crews in managing their resources on the flight deck, including the management of human error (Hawkins, 1987 ).
Debriefing the LOFT
An essential element of the LOFT session is the debriefing. Debriefing is defined by Thiagarajan (1986) as "the process of helping people reflect on their experiences to derive meaningful lessons." According to Helmreich and Foushee (1993) the debriefing of LOFT sessions is critical to achieving an impact on flight crew behavior. In order for the debrief to be most effective, some authors recommend that the discussion be led by the crew themselves using the instructor facilitator and the videotape of the LOFT session as resources for the self-critique (Butler, 1993; Hawkins, 1987; Smith, 1994) . The self-analysis of the LOFT which results from a crew-led discussion has been asserted by Butler to be highly effective in improving the CRM performance of airline pilots.
The assumption that self-analysis is the most desirable and successful debriefing strategy is supported by Duval and Wicklund's (1972) Theory of Objective Self-Awareness. This theory
proposes that objective appraisals of oneself are often forced by self-focusing stimuli, and that such appraisals may lead to attitude and behavioral changes (Smith, 1994) . From this theory, it logically follows that since the goal of CRM training is to reduce human errors in the cockpit, CRM skills should be explored by the participants themselves rather than lectured by an instructor.
Such objective self analysis enables pilots to examine their own management skills and to try other CRM techniques that may be more effective than the ones they currently use (Butler, 1991) . The hope is that by debriefing themselves during LOFT, pilots will develop this important skill and begin to debrief themselves with increasing frequency on the line (Butler, 1993; Smith, 1994 ).
The LOFT facilitator. As indicated above, the LOFT facilitator is one of the two key resources crews need to utilize to debrief themselves. Because the debriefing process is truly selflearning, the CRM instructor is commonly referred to as the "facilitator" (Byrnes & Black, 1993). In the role of facilitator, the Instructor Pilot (IP), is expected to guide crews to selfrealization and reinforce instances of effective team behavior, not lecture to them about deficiencies or errors that may have occurred (Helmreich, 1987; Helmreich & Foushee, 1993) . According to the original LOFT guidelines, the LOFT instructor is not really a teacher, but a moderator whose role is to do everything possible to foster self-analysis and to guide the debriefing session so the crew can explore the full range of potential solutions to the problems encountered (Lauber & Foushee, 1981 ) . Gibb (1982, p. 16 ) asserts that the basic philosophy underlying facilitative training is that there's no such thing as teaching, only the facilitation of learning, and that "involvement, accountability, and feedback are essential elements of effective adult learning."
Thus, participants are expected to accept responsibility for their own learning, and facilitators are expected to recognize that the active involvement of the participants is essential (Gibb, 1982) .
In its handbook on LOFT facilitation techniques, Continental Airlines (1992) has presented a clear and useful hierarchy for the effective facilitator based on the concepts of discovery and ownership. According to Continental Airlines, the facilitator's preference is always to have the trainees recognize what they did well and what they need to improve (discovery), and to make a commitment to continue and/or begin using desired behaviors and to stop using undesirable ones (ownership). At the top of the hierarchy is "they see it, they say it." This is the ideal in which the trainees recognize and analyze their own performance. In the middle is "you help them see it, they say it." If the trainees are not able to recognize where they did well and where they can improve, the facilitator can lead them to self-analysis through questioning. Finally, at the bottom of the hierarchy is "you help them see it, you help them say it." When the crew is unable to recognize or evaluate their performance the facilitator must evaluate for them to ensure that they understand what went well or poorly, and why.
The videotape. In addition to the facilitator, the videotape of the LOF-I" session is an important resource for the crew to use to enhance the debriefing. The facilitator is expected to mark relevant events on the tape during the LOFT session so he or she can draw the crew's attention to important points for discussion (Mellor, 1993 
Adult Learning Theory
The industry guidelines for facilitation are derived largely from adult learning theory.
According to Cornwell (1979) , most experts agree that adult learning is self-directed, and thus adults learn more in guided discussion than they do from lectures. Recent research by Smith 
Level of Mastery
For LOFT crews to achieve their main debriefing objective of analyzing the situation and evaluating their performance in depth, it is necessary to utilize a high level of cognitive processing.
According to B. S. Bloom (1956) there are six levels of mastery, which are arranged hierarchically by the level of mental complexity involved in doing them (Downing, 1995 Introductions.
Introductions are important because clarifying the role of the facilitator (Casey, Roberts, & Salaman, 1992) and indicating that participation is expected (Nelson-Jones, 1992 ) are reported to set both the trainer and the group up for success (Gibb, 1982) . According 
Purpose and Rationale
The purpose of the larger study of which this study is a part was to determine ( The composite scores for the five IP and two crew categories were calculated by adding the combined raters' scores for the four items in each category. For videos, however, the composite score was calculated for only three of the four items because the fourth item was added to the scale after several crews had already been rated. The combined scores on each item can range from 2-14, so the regular composite scores can range from 8-56 (6-42 for videos) while the combined IP facilitation score can range from 24-168.
Results
The Table 1 ).
Comparisons of IP and Crew Scores
In order to determine whether there are significant differences between the mean scores of the two airlines, t-tests were calculated for the means of each IP and crew variable across airlines.
It was determined that there are no significant differences in means, and therefore the scores from the two airlines will be combined for all remaining analyses (see Table 1 ). The only exception is videos, for which there is a statistically significant difference between the means of the two airlines, t(17) = 2.25, IP-< .05.
Table1
InterraterReliabtlities,MeanScores,and In order to determine the distribution of IP and crew scores on the assessment battery, frequencies were tabulated for each variable (see Table 2 ). While the majority of IPs scored on introductions (very few gave one), there was more variation among IPs and crews on the remaining variables, with scores averaging in the _ range. 
Relationships Among IP and Crew Scores
Relationships between subjective Debriefin_o Assessment Battery_ variables.
In order to determine whether subjective ratings of crew activity and crew content can be predicted from subjective IP scores, Pearson correlation coefficients were calculated between all IP composite scores (predictor variables) and the two crew composite scores (criterion variables) on the Debriefing Assessment Battery (see Table 3 ). For each variable in the study the sample size is 19, except introduction and videos, for which hi = 18 (the audio recording began after one session had already started, and the video equipment was non-functional for another session). An alpha level of .05 was used for all statistical tests in this study. To determine how closely related each subjective IP score is to the others, a correlation matrix was computed for intercorrelations between the subjective IP measures (see Table 4 ).
Questions, encouragement, and content are all highly and significantly correlated with each other at the .001 level. This indicates that the effects of one variable cannot be separated from the others, so correlations of each of these variables with crew variables and objective IP variables may be indirectly affected by the others. First, correlations were calculated to determine the relationship between the subjective IP scores and five objective measures of crew participation (see Table 5 ). The only significant correlations are for the objective measures percent of crew participation (_r= .57) and number of crew analyzing utterances per hour (r = .58) with the subjective measure of IP encouragement. Table 6 ). The correlations of the subjective measure of crew content with percent participation (r = .71 ), number of words per response (_r= .65), and analyzing utterances per hour (r = .71) are moderately high and are also statistically significant. Finally, correlations were calculated between subjective and objective IP measures to determine whether they measure similar components of IP facilitation. The three subjective IP measures of questions, encouragement, and content were found to have statistically significant correlations with three objective IP measures (see Table 7 ). The subjective measure of questions is moderately correlated with the objective measures of number of directed questions IPs ask per hour (r = .62) and the total number of questions IPs ask per hour (r = .57). IP encouragement is moderately correlated with percent of IP participation (r = -.58), number of directed questions asked per hour (r = .50), and total number of questions per hour (r = .47). IP content is correlated with number of directed questions asked per hour (r = .55).
Table7
Correlations 
Conclusions and Recommendations
The results of this study indicate that the ratings assigned to IPs on the measures of questions, encouragement, and content on the Debriefing Assessment Battery can be used to predict the degree and depth of crew participation. In this section the relationships that exist between IP and crew measures will be discussed, followed by the patterns of IP and crew scores obtained from the battery. Finally, basic recommendations for the development and implementation of future training programs will be presented. While videos are an important element of the debriefing because they provide the crew with the ability to view their performance objectively, the current measure of video usage is not a good predictor of either crew content or activity. While videos might not be expected to predict crew activity, the learning literature assumes that video usage should enhance content of discussion. The problem may be that our measure is not sensitive enough to factors that could predict content. Our measure focuses simply on the effectiveness of IP use of the equipment and utilization of segments to introduce topics for discussion, and does not probe deeper aspects such as the content of the videos.
Of the five IP
Perhaps a more sensitive measure can be developed to better predict content.
The fact that the subjective scores assigned on the Debriefing Assessment Battery are highly and significantly correlated with several objective measures of IP facilitation and crew participation suggests that the subjective rating scale is measuring valid aspects of IP and crew performance.
To the extent they are not correlated the findings suggest that the subjective and objective measures are measuring differences as well as similarities. It is our belief that the subjective measures are identifying aspects of IP and crew performance that go beyond those captured by objective measures alone. The goal of developing the battery was to provide a tool for assessing IP facilitation skills and aspects of crew participation that are too subtle to be measured objectively.
The The purpose of the larger study of which the present study is a part is to determine what techniques IPs should use to most effectively facilitate crews in leading their own debriefings. In the present study it was found that ratings of crew participation can be predicted from ratings of IP facilitation. This indicates that what the IPs do has a significant impact on how well crews achieve the goal of active participation and in-depth analysis and evaluation of their LOFT performance; the more IPs work to encourage crew participation and probe for in-depth analysis, the higher crews rate on these measures. Thus, the above findings make a strong argument for the importance of We obtain permission from each instructor and each crew member to attend the debriefing and to audiotape the session. We provide assurance that all data collected will be completely deidentified to assure anonymity for subjects. After the debriefing, we interview the instructor, ask him or her to rate the crew's CRM performance and their technical proficiency on a 5 point Likert scale, and ask for comments about the debriefing process.
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The audio recordings of the debriefings are later transcribed into text in their entirety and all references to individuals and organizations are deleted. Each utterance is coded for each of the factors in Table 1 . We also record how many video segments from the LOFT were played, how long each lasted, and how each segment is discussed in the debriefing. 
QUESTIONS
The purpose of asking questions is to get the crew to participate, focus the discussion on important topics, and enlist the crew in discussing the topics in depth.
Asks an appropriate number of questions to get crew talking & lead them to issues Avoids answering for the crew when they do not respond immediately or correctly and uses a pattern of questioning that keeps the focus on the crew Shows an appropriate number of videos of appropriate duration to illustrate/introduce topics Uses video equipment efficiently: is able to find desired segment without wasting time and pauses the video if substantial talk begins while playing Consistently discusses video segments, using them as a springboard for discussion of specific topics Has a point to make and uses the video to make that point.
Overall rating of video usage
_Overall instructor rating CREWPROFILE Thecrewprofile measures thedegree anddepth ofparticipation bythecrew.
Directions:
Use the scale below to rate the crew on each of the following elements, then total the scores to get the overall rating for each category Behave in a predominantly proactive rather than reactive manner, being actively involved rather than just passing through the training
Needs

Overall rating of activity
Overall crew rating
